D
istal biceps rupture is a rare injury, having an incidence of 1.2 per 100,000 patients with most being men 40 to 59 years old, that accounts for approximately 10% of all injuries to the biceps brachii muscle. 1, 2 The mechanism of this injury is commonly an eccentric load being placed on a flexed elbow, after which a pop is commonly heard accompanied by pain and swelling surrounding the antecubital fossa. 3 Patients will often present with their elbow in flexion and supination and with a "Popeye" deformity. 3 Most of these injuries are repaired acutely to restore preinjury function and strength. However, there is some discussion regarding which surgical technique will optimize outcomes while minimizing complications.
One area of discussion involves the use of a single-or a double-incision technique ( Table 1) . There is concern regarding the higher prevalence of certain complications, such as heterotopic ossification and stiffness, with the doubleincision technique. 4 As such, the single-incision technique has also been studied to determine if it may produce superior safety and efficacy. In addition, the point of fixation may be made with either a rigid or a flexible reamer. The authors describe a novel technique that uses a single-incision Endobutton (Smith & Nephew, London, United Kingdom) fixation achieved with a flexible reamer.
Abstract: Distal biceps tendon ruptures are rare injuries that usually occur in middle-aged men. Most of these injuries are repaired acutely to restore preinjury function and strength. There is concern regarding the higher prevalence of certain complications with the double-incision technique. As such, the single-incision technique has also been studied to determine if it may produce superior safety and efficacy. In addition, the point of fixation may be created with either a rigid or a flexible reamer. The authors describe a technique that uses a singleincision cortical fixation achieved with a flexible reamer. [Orthopedics. 2017; 40(4):e744-e748.] 
Surgical Technique
Step 1: Patient Positioning and Incision The patient is placed in the supine position. The arm is placed on an arm board, and the tourniquet is placed and inflated to 250 mm Hg. A 3-cm incision is made using a 12-blade scalpel, taking advantage of the interval between the brachioradialis and the pronator teres (Figure 1 ).
Step 2: Deep Fascial Dissection
Using Metzenbaum scissors, dissection is continued down to the antecubital fossa; care is taken to identify and protect both the lateral antebrachial cutaneous nerve and the cephalic vein (Figure 2A) . The lateral antebrachial cutaneous nerve is protected using an Army-Navy retractor ( Figure 2B ).
Step 3: Biceps Tendon Identification
Blunt dissection is performed until the biceps tendon is identified ( Figure 3A) . The tendon may be retracted proximally and potentially may require extension of the incision obliquely across the flexion crease. A clamp is placed under the tendon to allow for complete release from its insertion ( Figure 3B ). Proximally, the lacertus fibrosus can be identified and released if additional excursion is needed on the tendon ( Figure 3C ).
Step 4: Radial Tuberosity Preparation
At this time, the radial tuberosity is identified. A small rongeur is used to remove the remaining portions of the tendon (Figure 4 ).
Step 5: Tendon Whipstitching
The free edge of the biceps tendon is whipstitched with two No. 2 nonabsorbable Ethicon sutures (Johnson & Johnson, New Brunswick, New Jersey). These are tied together over the Endobutton, leaving 6 mm of space between the Endobutton and the tendon to allow it to flip. The stitches interlock to prevent the graft from stretching out following repair ( Figure 5 ). Free sutures are then placed through the more lateral holes of the Endobutton to pass and flip it. The end is tubularized to allow for easy passage through the bone tunnel. A Hohmann-type retractor is used to aid in visualization of the tendon.
Step 6: Flexible Guidewire Placement A flexible guidewire is passed into the radial tuberosity in line with the anatomic insertion of the biceps tendon using the VersiTomic curved drill guide (Stryker Orthopaedics, Mahwah, New Jersey) ( Figure  6 ). The guidewire is drilled to the far cortex but does not penetrate it to avoid damage to the posterior interosseous nerve. Appropriate placement is confirmed using fluoroscopy.
Step 7: Reaming of Near Cortex of Radius
A flexible reamer sized to the tendon graft is passed over the VersiTomic guidewire. The near cortex is reamed. Care is taken not to penetrate the far cortex of the radius.
Step 8: Reaming of Far Cortex of Radius
A second, rigid reamer (4.5 mm in diameter) is then used to ream the far cortex to allow for Endobutton passage (Figure 7 ). 
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The reamer is angled distal and ulnar to avoid damage to the posterior interosseous nerve.
Step 9: Guidewire Passage
The passing sutures are loaded in the guidewire, which is then passed through the tunnel in the radial tuberosity and out of the skin of the dorsal forearm (Figure 8) . The forearm is held in supination to protect the posterior interosseous nerve.
Step 10: Cortical Fixation and Graft Placement
The Endobutton is then flipped on the far cortex of the radius using the free passing sutures (Figure 9 ).
Step 11: Confirmation of Placement
The resting tension on the biceps is recorded to coincide with the postoperative physical therapy protocol. The Endobutton is checked by ensuring toggling of the button with alternating tension on the free sutures (Figure 10) . Fluoroscopy may also be used to confirm appropriate placement.
Step 12: Wound Closure
The incision is closed with one 3-0 Monocryl suture (Johnson & Johnson) and one 4-0 Monocryl suture ( Figure  11) . The patient is placed into a well-padded posterior splint in flexion and supination to protect the repair (Video; Table 2 ).
DiScuSSion
The use of a single incision to repair a rupture of the distal biceps tendon has been studied with the goal of optimizing outcomes while maintaining repair survivorships of at least 90% ( Table 3) . [5] [6] [7] [8] [9] [10] However, there has been little literature regarding the use of a single incision with a flexible reamer. The authors have clearly described a technique that takes advantage of a single incision while using a flexible reamer to produce an adequate point of fixation.
Single incisions have been similar in efficacy and safety to other techniques. Grewal et al 6 evaluated the outcomes of patients who underwent single-incision (47 repairs) or double-incision (44 repairs) distal biceps tendon repair in a randomized clinical trial. After a 2-year follow-up, they found comparable outcomes in terms of final Disabilities of the Arm, Shoulder and Hand scores (8 vs 6 points; P=.3) and repair survivorship (94% vs 98%; P=.3). However, they noted that the single-incision cohort had a higher incidence of transient neuropraxia (<6 months) of the lateral ante- Figure 6 : A flexible guidewire is passed into the radial tuberosity in line with the anatomic insertion of the biceps tendon using the curved drill guide. Care is taken not to penetrate the far cortex to avoid damaging the posterior interosseous nerve. The near cortex is then reamed using a flexible guidewire. The reamer is sized appropriately to the biceps tendon.
Figure 7:
The far cortex is reamed using a 4.5-mm diameter rigid reamer that is angulated distal and ulnar to avoid damaging the posterior interosseous nerve. 
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brachial cutaneous nerve (40% vs 7%; P<.001). Furthermore, several small noncomparative studies have reported Disabilities of the Arm, Shoulder and Hand scores of less than 11 and survivorships of greater than 90% (Table 1) . 5, [7] [8] [9] [10] Additionally, this technique uses a flexible reamer, which may provide for a more anatomic repair. Although the clinical outcomes of singleincision distal biceps repairs using a flexible reamer have 
